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SPECTRUM OF RHENIUM | 
y te Wave Wave 

_The discovery of element 75, rhe- length | Relative letigth »4 Relative 
nium, was announced by the German (Angstrom | intensity || (Angstrom | intensity 
chemists, Walter Noddack and Ida units) units) 
Tacke, in 1925. The first actual evi- wn 
dence of its existence was the finding 2, 887. 66 60 4, 522. 71 100 
of three or four new lines in X-ray 2, 992. 35 50 4, 791. 42 80 
j Z F i 3, 067. 38 50 4, 923. 93 s0 

Through the kind donation of 1 gram 3, 399. 31 60 5, 270. 98 400 
of pure potassium perrhenate to the : 
bureau by Dr. A. V. Grosse, of the wks a Lis 
Institute of Technology, Berlin, a study 3, 460. 46 600 6, 307. 70 75 
of the emission spectrum of the new Be 464. 72 400 6, 321. 88 100 
element was made possible. Measure- » 125. 76 50 6, 350. 73 50 
ments have now been made by W. F. 4, 136. 45 100 6, 605. 17 60 
Meggers at the Bureau of Standards . eg 36 60 6, 813. 37 100 
of the arc spectrum of rhenium in the sone var oT erie vest 
region from 2,300 A in the Pt Aa 4, 358. 69 50 7, 024. 10 50 
let. to 8,800 A in the infra-red. p- i 
proximately 2,000 lines have been dis- gion ae Piast a 
covered, all of which are new to the 4, 516. 62 50 


science of spectroscopy, since they are | 

not identifiable with lines emitted by 

any other known atoms. Most, if not all, of the above lines 
A partial list of principal lines char- | are complex; the wave length is a 

acteristic of neutral rhenium atoms is | mean value of the unresolved com- 

as follows: ponents, 
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The strongest line in the Re spec- 
trum is 4,889.15 A; it is undoubtedly 
the most sensitive line for the spectro- 
chemical identification of rhenium. 
This blue line and the green ones at 
5,270.98 and 5,275.57 A are the most 
brilliant lines in the visible spectrum. 
The ultra-violet ones at 3,451.88, 
3,460.46, and 3,464.72 A are also very 
intense and persistent. 

An analysis of the spectrum is in 
progress; it appears that the normal 
state of the Re atom is represented by 
a sextet S term which is to be expected 
from seven valence electrons. 

Rhenium, the existence of which 
was predicted 60 years ago by Men- 
deléev, is an extremely rare element, 
and this probably explains why it was 
not discovered sooner. It is estimated 
that it constitutes about one part in 


a million million of the earth’s crust. 


SEPARATION AND GRAVIMETRIC 
DETERMINATION OF OSMIUM 


A new method for the gravimetric 
determination of osmium has been de- 
veloped at the bureau, and will be 
described in the March number of the 
BUREAU OF STANDARDS JOURNAL OF 
ResearoH. This method successfully 
overcomes the difficulties which have 
heretofore been experienced, and of- 
fers a simple and accurate means for 
the determination of this metal. 

The method may be briefly described 
as follows: Osmium tetroxide, sepa- 
rated from other metals by distillation 
with nitric acid, is absorbed in 6 nor- 
mal hydrochloric acid saturated with 
sulphur dioxide and contained in two 
receiving flasks attached to a distill- 
ing flask by carefully ground joints. 


After the distillation is complete the — 


receiving solution is evaporated on the 
steam bath. The residue, which will 
not go quite to dryness because of the 
sulphuric acid formed by oxidation 
with the nitric acid which distills with 
the osmium tetroxide, is digested for 
15 minutes with a small amount of 
strong hydrochloric acid. This diges- 
tion and evaporation are repeated 
three more times to insure complete 
decomposition of. sulphite compounds 
of osmium. The concentrated osmium 
solution is diluted with water to about 
150 ml and heated to boiling. A dilute 
solution of sodium bicarbonate is 
added to the boiling solution until the 
acidity reaches pH 4, indicated by a 
faint bluish color of brom phenol blue 
indicator. At this acidity the osmium 
is completely precipitated as hydrated 
osmium dioxide, which coagulates well 


and settles quickly’ for five minutes. 
The precipitate is filtered on a Gooch, 
or preferably on a Monroe, crucible 
and thoroughly washed with a hot 1 
per cent solution of ammonium chlo- 
ride. After washing is completed the 
precipitate is moistened with a strong 
solution of ammonium chloride. This 
treatment entirely overcomes the 
tendency of the hydrated dioxide to 
deflagrate on subsequent ignition. 
The hydrated dioxide is heated in an 
atmosphere of hydrogen, cautiously at 
first until the ammonium chloride has 
been expelled, then to bright redness 
for a few minutes. The reduced metal 
is cooled nearly to room temperature 
in hydrogen and finally in carbon 
dioxide. The osmium thus recovered 
is weighed as metal. 


FUSIBLE ALLOYS OF BISMUTH 


Fusible alloys of bismuth, lead, and 
tin, and of bismuth, lead, tin, and 
cadmium have been known for a long 
time. A number of the alloys are 
completely molten at temperatures 
well below that of boiling water and 
many of them possess mechanical and 
other properties which have been uti- 
lized in various ways. 

The history, uses, and composition 
of these fusible alloys are discussed 
in Bureau of Standards Circular No. 
388 which was issued last month. 
Tables of fusible alloys arranged in 
order of their melting points are pre- 
sented. Cooling curves indicate that 
70° C. is the lowest solidification point 
obtainable in the alloys of bismuth, 
lead, tin, and cadmium. The ques- 
tion of volume changes in the alloys 
during and after solidification is 
briefly discussed. 

Copies of this circular may be ob- 
tained from the Superintendent of 
Decuments, Government Printing Of- 
fice, Washington, D. C., at 5 cents 
each, 


SHORT-TIME TEST FOR METALS UNDER 
aun, AT ELEVATED TEMPERA- 


With the development of present- 
day power houses, oil refineries, chem- 
ical plants, and allied industries there 
has arisen an increasing demand for 
better materials of construction, to- 
gether with definite information on 
the behavior of commercial metals 
which are required to operate at high 
pressures and temperatures. This ap- 
plies to a variety of properties, but 
in particular to the behavior of metals 
when subjected to fixed loads for long 
periods of time. 
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The measurement of the “flow” or 
“creep” in a tensile test specimen 
loaded at an elevated temperature for 
several hundred hours is regarded as 
the best test by which the suitability 
of metals may be judged for severe 
service conditions. In direct contrast 
to this test, which is necessarily slow, 
is the “short-time” test in which a 
tensile specimen at an elevated tem- 
perature is broken in a relatively short 
period by the application of a steadily 
increasing load. This latter test af- 
fords preliminary information with a 
great saving of time in the study and 
development of alloys for service at 
high temperatures. 

In a report in the February number 
of the BUREAU OF STANDARDS JOURNAL 
oF ResparcH, resultS are given of 
“ short-time ”’ tension tests at differ- 
ent temperatures for 12 commercial 
alloys of iron with varying propor- 
tions of nickel, chromium, tungsten, 
vanadium, molybdenum, or aluminum 
in the wrought condition, either forged 
or rolled, after which operation many 
had been heat treated. A study was 
also made of the effect of deformation 
on the structural stability and subse- 
quent hardness at ordinary tempera- 
tures. 

In general, the results showed that 
the “long-time” or flow test can not 
be satisfactorily replaced by the 
simpler short-time test, although the 
latter is very valuable for a prelimi- 
nary study. 


USE OF WHITTEMORE STRAIN GAGE 


An interesting example of the use of 
the Whittemore strain gage in the 
measurement of stresses in indetermi- 
nate structures is given in the February 
number of the BUREAU OF STANDARDS 
JOURNAL OF RESEARCH. In the case in 
question, slight outward motion of the 
brick piers supporting the dome of the 
Natural History Building of the Na- 
tional Museum in Washington caused 
cracks in the masonry joints in the 
pedentives and in the stone arches 
under them. It was necessary to re- 
inforce the structure by surrounding 
the pedentives with a steel framework. 
Serew jacks were placed between this 
framework and the masonry to push 
against the pedentives and prevent 
further movement. The determination 
of the load carried by each jack was a 
difficult matter. The problem was 
solved by using the Whittemore strain 
gage at numerous positions on the steel 
framework, to measure the magnitude 
of the stresses in the steel. The de- 
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sired uniformity of pressure from the 
jacks could thus be secured. 

This strain gage can be used to 
measure differences in distance be- 
tween gage marks of 0.0001 inch. In 
a gage length of 10 inches this differ- 
ence corresponds to a change in stress 
of about 300 Ibs./in.’, which is negligi- 
ble in most engineering structures 
Where the allowable safe working 
stress is often 16,000 Ibs./in.? 

This report is entitled “ Strain Meas- 
urement in the Reinforcement for the 
Dome of the Natural History Build- 
ing,” and will be available later in 
poken er form as Research Paper No. 


PROGRESS IN AERONAUTIC RADIO 
RESEARCH 


The bureau has completed an inten- 
Sive research on the vibrating reed 
indicator used with the 4-course visual 
type radio range beacon. These indi- 
cators are now in commercial produc- 
tion. The objects of the investigation 
were: (1) To improve the electrical 
performance of the reed indicator, (2) 
to determine the tolerances to which it 
must be constructed in order to give 
the desired performance, and (3) to 
set up standard methods and tests for 
adjusting and calibrating the reed in- 
dicator after construction. These ob- 
jects were all satisfactorily accom- 
plished. Through improvements in the 
design of the permanent magnet and 
the use of a nickel-steel alloy known 
as “Allegheny metal” for the reed 
material, the sensitivity of the reed 
indicator was increased by approxi- 
mately 100 per cent. This results in 
increased useful distance range of re- 
ception on a radio range beacon of 
given power and in greater freedom 
from interference. The determination 
of the required tolerances in construc- 
tion made it possible to secure the 
desired electrical performance without 
undue expense in the adjustment and 
calibration of the reed indicator. 
Standard test methods were developed 
which insure uniferm performance of 
indicators. 

Attentidn was given, during the in- 
vestigation, to the problem of magnetic 
shielding of the reed indicator. Be- 
cause of the strong permanent magnet 
used in the indicator and the crowded 
condition of the average airplane in- 
strument board, it was found difficult 
to place the indicator in a suitable 
location without affecting the reading 
of the magnetic compass, unless mag- 
netic shielding were provided. By con- 
structing the indicator mounting case 
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of magnetic material, a good degree of 
shielding was effected. This makes it 
possible to locate the reed indicator 
within a few inches of the magnetic 
compass without affecting the compass 
indication. More recently, in tests of 
visual radio range beacon by an air 
transport company, it has been found 
desirable to reduce even this required 
distance of separation from the com- 
pass. Experiments indicate that this 
result may be attained by changing the 
shape of the reed mounting case from 
a rectangular box to a cylinder. A 
further advantage of this arrangement 
will be that provision may be made 
for turning the reed indicator over 
when passing Over a beacon without 
necessitating its removal from the 
mounting case; this should prove help- 
ful when flying “blind” or in rough 
weather. 

Specifications for construction of the 
reed indicators may be obtained upon 
application addressed to Bureau of 
Standards, Washington, D. C. A pa- 
per on the theory of operation of the 
reed indicators has been prepared. 
When issued, it will be announced in 
these columns. 


Mention was made in TECHNICAL 
NeEWs BULLETIN No. 163, p. 107 (No- 
vember, 19380), of an automatic 
volume device developed by the bu- 
reau for use with the visual type of 
radio range beacon; a full descrip- 
tion was given in the December 1, 
1930, issue of the Air Commerce Bul- 
letin. In this description it was 
shown that complete automatic volume 
operation could be obtained, so that 
no manipulation of the control is re- 
quired on the part of the pilot over 
the entire useful distance range of the 
visual beacon. Using this device, 
however, a simple switch is necessary 
for throwing over to manual volume 
control, whenever speech reception is 
desired, since the device does not 
operate satisfactorily on speech sig- 
nals. A new semiautomatic volume 
control device has now been developed 
which permits operation on speech sig- 
nals as well as on Signals from the 
visual radio range beacon. “With this 
device, automatic control action does 
not hold over as great a range of in- 
put voltages to the receiving set as 
with the complete automatic volume 
control device. Its function is to re- 
duce the number of times the pilot 
needs to operate the manual volume 
control to from one-fifth to one-tenth 
of that required with normal control 
operation. It, therefore, answers the 
purpose of making the visual beacon 
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easy to use, particularly within the 
first few miles from the beacon sta- 
tion. At the same time, since the ear 
permits considerable change in signal 
without apparent notice, the ratio of 
input voltages over which automatic 
control operation occurs is not suffi- 
cient to prevent the necessary changes 
in speech modulation required in satis- 
factory speech reception. A number 
of fiight tests made on this new semi- 
automatic volume control device have 
demonstrated its successful operation. 
Its field of usefulness will probably 
be as great as that of the complete 
automatic volume control device. In 
certain commercial aircraft receiving 
sets, it is somewhat easier to apply, 
although the amount of receiving set 
modification required for either device 
is small. 

The development of the simultaneous 
radiotelephone and visual type of ra- 
dio rangebeacon transmitter has been 
advanced through an _ oscillographic 
study of the combined signal received 
from this transmitter. The oscillo- 
graph was connected in the output of 
an aircraft receiving set tuned to the 
carrier frequency of the combined 
transmitter, and the wave shape of 
the received signal. studied as a func- 
tion of different adjustments of the 
transmitting circuit arrangement. In 
this way it became possible to deter- 
mine closely the optimum values for 
the transmitter plate voltages, grid 
voltages, power transfer between 
stages, time phase displacement be- 
tween the carrier voltages applied to 
the radiobeacon and _ radiotelephone 
units, and relative percentage modula- 
tion for the radiobeacon and radio- 
telephone signals. As a result of this 
study it was found that the percentage 
modulation previously employed for 
the radiobeaecon signals was unneces- 
sarily high, thereby revealing the rea- 
son why the quality of the received 
speech signals was not entirely Satis- 
factory. Adjustment of the percent- 
age modulation resulted in good 
speech reception, rendering unneces- 
sary the use of specially designed re- 
ceiving sets for receiving the signals 
from the combined transmitter. 


THE MECHANISM OF THE ATOMIZATION 
OF LIQUIDS 


Automobile carburetors, fuel - oil 
burners, throat sprays, perfume atom- 
izers, and maby other commercial 
and industrial appliances employ a 
high-speed air stream to convert a mass 
of liquid into a cloud of fine droplets. 
The process is called atomization, and 
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occurs also when liquid under pres- 
sure is forced through a nozzle into 


relatively still air, as in the high-speed’ 


Diesel engine. 

A study has been made at the bureau 
to determine just how atomization 
takes place, with particular reference 
to the use of liquid fuels in internal 
combustion engines., Spark  photo- 
graphs of water atomization in a glass 
carburetor give the impression that 
the droplets are picked directly from 
the liquid mass, but the true explana- 
tion appears to be that tiny threads 
of liquid are torn away and these col- 
lapse to form the drops. Recent Ger- 
man measurements of drop sizes show 
that the liquid filaments producing 
drops must be so fine that they break 
up within a _ ten-thousandth of a 
second. 

The complete report on this work 
will be published in the March num- 
ber of the BurREAU OF STANDARDS 
JOURNAL OF RESEARCH. 


APPARATUS FOR MEASURING THERMAL 
TRANSMISSION OF TEXTILES 


The apparatus for measuring ther- 
mal transmission of textiles, which is 
briefly described below, was devised by 
the textile section of the bureau to 
fill the need for a less elaborate ap- 
paratus than that described in Tech- 
nologic Papers Nos. 266 and 269. The 
advantages of the new apparatus over 
the old are that it is simpler to con- 
struct and to operate; requires a 
smaller sample for test (a piece 8 
inches in diameter) ; gives results more 
rapidly (approximately one-half hour 
required for test) ; and is compact and 
portable. The values obtained with it 
for relative thermal transmission are 
in good agreement with those obtained 
with previous equipment and by dif- 
ferent methods in other laboratories. 

The new apparatus is essentially a 
heating element fitted into the opening 
of a yacuum (thermos) jar. This ele- 
ment consists of a metal disk which 
can be heated by means of a coil placed 
below it in the jar. <A cavity in the 
disk is connected with a capillary, and 
is filled with mercury which expands 
and contracts as the plate is heated or 
allowed to cool. The fluctuating mer- 
cury column in the capillary makes or 
breaks an electrical contact in a cCir- 
cuit which, operating through a relay, 
throws the current off or on in the 
heating coil and thus maintains the 
disk at a constant temperature. The 
specimen to be tested is clamped over 
the disk. When a state of thermal 
equilibrium is established within the 
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thermos jar the test is begun. The 
temperature of the surface of the disk 
is measured with a thermocouple. It 
is only necessary to time the intervals 
during which the current in the heat- 
ing coil is off and on (with stop 
watches) and to measure the current 
passing through the heating coil (with 
an ammeter). The quantity of heat 
supplied during the test is thus known 
and is equal to the quantity of heat 
transmitted through the specimen. 
The result is conveniently expressed 
in calories per second per degree 
centigrade. 

The apparatus is used in a room in 
which the temperature and relative 
humidity are kept constant. 


PAPER FOR PERMANENT EDITIONS OF 
NEWSPAPERS 


At the request of newspaper pub- 
lishers the bureau has assisted them 
in the selection and, in some cases, the 
development of papers suitable for 
their permanent library editions of 
newspapers. In order to be perma- 
nent, such editions must be printed on 
papers containing a minimum of im- 
purities. That quite satisfactory pa- 
pers have been developed for the 
purpose is shown by the following 
characteristic test data: 

Weight (25 by 40, 500) _pounds_— ae 


Weight (25 by 36, 500)__-do 
Folding endurance—Double Folds: 


—_-—— = -_ 


Machine airection(1!)ss: SIP ea 50 
Across machine direction______ 15 
Bursting _strength____~.~ points__ 16 
ODACit Vie eee ee per cent__ 8&5 
MM TERNS 20. Fa AT ee inch__ 0.0030 
Alpha cellulose____-___ per cent__ 90 
CT) ToT TUNE NIN Be Preah ope ives 
PNCAUAY oe ae ocr ee per ceut SO,22. -0. 1 


These papers are stable, showing but 
little decrease in folding endurance 
and alpha cellulose, and but slight in- 
crease in copper number, when heated 
72. hours at. 100° C. 


THE MAKING OF MIRRORS BY DEPOSI-' 
TION OF METAL ON GLASS 


The bureau has just issued a new 
Circular No. 389, which supersedes 
Letter Circular No. 32, Methods of 
Silvering Glass. It deals principally 
with the methods for producing mir- 
rors by the chemical deposition of sil- 
ver on glass. The Brashear, Rochelle 
salt, and formaldehyde formulas are 
given, together with a detailed discus- 
sion of the precautions which should 
be taken to avoid danger, and the 
technique which has been found to 
yield the most satisfactory results at 
the bureau. Methods are also given 
for the chemical deposition of copper, 
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platinum, or lead sulphide, and for the 
production of reflecting films on glass 
by cathode sputtering, and by the con- 
densation of vaporized metals. 

The information will be of great in- 
terest to amateur and _ professional 
makers of telescopes and other optical 
inStruments, as well as to those en- 
gaged in the work of Silvering ordi- 
nary mirrors. 

Copies may be obtained from the 
Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at 5 cents each. 


MOISTURE EXPANSION OF CERAMIC 
GLAZES. 


In studying the resistance of glazes 
to “moisture crazing” the bureau has 
found that, under the action of water, 
certain glazes expand in a manner sim- 
ilar to that of the ceramic bodies to 
which they are applied. Although a 
control of this type of expansion is 
very important in fitting glazes to 
bodies, it has not been previously con- 
sidered. Its importance should be evi- 
dent at once when it is understood that 
a large “moisture expansion” in a 
glaze, or other finish, is in many cases 
an indication that the glaze will not 
be so liable to craze when the ceramic 
ware or material on which it is used 
is exposed to moisture. This follows 
because the glaze and the body on 
which it goes and which is ordinarily 
very susceptible to this kind of expan- 
sion, will then increase in size simul- 
taneously and more nearly at the same 
rate. Such conditions lessen the tend- 
ency of the body expansion to cause 
tensile stresses in the glaze. 


In the bureau’s investigation, speci- 
mens of various finishes were subjected 
to steam at a pressure 150 Ibs./in.* 
for one hour, since it was known that 
this treatment produces effects similar 
to those caused by long exposure to 
weather. This artificial weathering 
treatment caused lustrous glazes to 
expand on the average 0.004 per cent, 
mat glazes 0.011 per cent, vitreous slip 
finishes 0.005 per cent, and porous slip 
finishes 0.033 per cent. The moisture 
expansion of one of the mat glazes 
was 30 per cent of the average obtained 
for a ceramic body having an absorp- 
tion of approximately 12 per cent. 
This- proclivity of ceramic finishes to 
expand by the absorption of moisture 
can be controlled in their manufacture. 

The March number of the Bureau 
OF STANDARDS JOURNAL OF RESEARCH 
will contain a more complete report 
on this work. 
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INDEX OF REFRACTION OF SOME SODA- 
LIME GLASSES AS A FUNCTION OF 
THEIR COMPOSITION 


Reference to this subject was made 
in TECHNICAL NEws BuLieTIn No, 155 
(March, 1930), and three equations 
were given from which the index of 
refraction of 35 experimental glasses 
could be computed from their composi- 
tion with a fair degree of accuracy. 
A brief statement was also given re- 
garding the melting and testing of the 
glasses. ' 

Since that report, seven additional 
glasses were made to check a few 
questionable points and to increase 
the range of compositions. Further- 
more, additional mathematical studies 
were made of the data, and more sat- 
isfactory relations have been obtained. 
In one of these it was assumed that 
the effect of soda on index was a 
linear function, and any departure 
from a straight line was ascribed to 
the, silica. On this basis two expres- 
sions for the index of the soda-silica 
glasses in terms of their composition 
were obtained. Substituting values 
obtained from these expressions in the 
data for the soda-lime glasses, yields 
a first power expression for the effect 
of lime. The expressions for the 
“partial indices” according to this 
solution are as follows: 


(n—1)due to Siog =0.005941 A—0.00001354 A? 
(n—1)due to Naz0 =0.005054 B 
(n—1)due to CaO =0.00707 C 


in which A, B, and C are the percent- 
ages of SiOz, Na:O, and CaO, respec- 
tively, in a glass. The index of re- 
fraction of the glass, N—1, is the sum 
of the ‘‘ partial indices ” obtained from 
the equations given above. 

If the indices of the soda-silica 
glasses are plotted on a sufficiently 
large scale, it becomes evident that 
three straight lines can be drawn 
through the _ plotted points with 
greater accuracy than any single 
curve. From this plot three different 
expressions for soda and silica were 
obtained, and these apply only in a 
limited range of compositions. Apply- 
ing these data to the soda-lime glasses, 
an expression for lime was obtained. 

The index of refraction of all the 
glasses in the series studied can be 
expressed by the following equation: 


N—1=aA+0B+cC 


in which A, B, and C are the percent- 
ages of silica, soda, and lime, respec- 
tively ; a, b, and c are the correspond- 
ing constants which are different for 
different ranges of silica, as follows: 
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Silica range (in | 


per cent) | . b - 
BO'tO O0:5...2% . -.-.~- 0. 004836 | 0.005491 0. 007521 
Dew tO (0.10... 64~ . 004785 . 005568 . 007598 
facto tO 1002-2... . 004584 . 006127 . 007977 


It is interesting to note that the 
two intersections of these three 
straight lines occur at points corre- 
sponding approximately to certain 
definite soda-silica compounds, viz, 
388i02.2Na:0 and 3S8iO..Na.0. This 
suggests that the soda-silica glasses 
in the three groups might be re- 
garded as simple mixtures of the end 
members, but more work must be 
done in order definitely to establish 
this point. This additional work is 
now under way. 


CAST STONE 


The study of the properties of cast 
stone previously reported in the TEcH- 
NICAL NEWS BULLETIN (No. 128, De- 
cember, 1927; No. 188, October, 1928; 
and No. 148, March, 1929) has been 
continued, and several interesting sam- 
ples have been added. One of these 
samples had a compressive strength 
of 21,700 lbs./in.?, and an absorption 
of 2.3 per cent in 24 hours and of 2.4 
per cent in 48 hours—very unusual 
characteristics for concrete. The 
manufacturer of this sample states 
that the samples were made by the 
vibration process, followed by steam 
curing. 

The freezing tests of many cast 
stones have been carried on for many 
more cycles. The best sample has 
withstood the repetition of 1,400 cy- 
cles without signs of disintegration, 
and a number of samples have gone 
for over 500 cycles before the first 
minute signs of disintegration were 
observed. 

The data have been studied to de- 
termine, if possible, some character- 
istic or group of characteristics that 
would give information on the re- 
sistance of the stone to destruction by 
freezing and thawing. All charac- 
teristics, such as absorption, porosity, 
compressive strength, and cross bend- 
ing strength, show a slight correla- 
tion with the resistance to freezing. 
The greater the compressive strength, 
or the modulus of rupture, and the 
less the absorption, the greater the 
resistance to freezing. The correla- 
tion is so slight, however, that to as- 
sign a minimum or maximum value 
to any of these characteristics that 
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would eliminate all the weaker sam- 
ples would also eliminate at least 
nine-tenths of all the ;samples. No 
combination of all the factors has 
been discovered that will give a bet- 
ter correlation with the freezing tests. 

A number of the samples were ex- 
amined microscopically to compare the 
component aggregates and the resist- 
ance of the samples. One sample that 
showed very poor resistance contained 
aggregate that was almost all calcite. 
However, the most resistant sample 
was also almost all calcite. Appar- 
ently the composition of aggregate 
gives no information on the relative 
resistance of the sample to freezing. 

A suggested specification containing 
requirements that will eliminate all 
the poorer samples is as follows: 

The compressive strength must be 
4,000 Ibs./in.? or greater; the 48 hours 
absorption in water at 18° to 24° C. 
is required to be less than 10 per cent 
by weight, and that upon boiling of the 
specimen 5 hours subsequent to the 
48-hour absorption must be less than 
12 per cent. If the 48-hour absorption 
is greater than 6 per cent then the 
ratio of the 48-hour absorption to the 
boiling absorption is required to be 
greater than 0.6 and less than 0.9. 
However, the introduction of an upper 
and a lower limit was the only means 
found to eliminate cast stone of poor 
resistance without eliminating a much 
larger proportion of samples with good 
resistance. 


RESISTANCE OF METALS, SUITABLE 
FOR DIES, TO THE ABRASIVE ACTION 
OF PLASTIC CLAY 


A brief description of the purpose 
and mode of attack of this investiga- 
tion appeared in TECHNICAL NEWS 
BULLETIN No. 159 (July, 1930). 

When the extrusion pressure in- 
creases the abrasion loss also increases. 
Early in the investigation the data 
seemed to indicate that the relation 
between extrusion pressure and abra- 
sion loss was directly proportional. 
This evidence, however, was question- 
able inasmuch as the data at hand 
were limited. 

Recently the data obtained from 
nearly 200 tests have been analyzed 
and the equation determined which 
represents the relation between ex- 
trusion pressure and abrasion loss. 
The logarithmic equation deduced is 
n log y=log #—log c, which expressed 


numerically becomes y” =i in which 


y=the abrasion loss, and #=the ex- 
trusion pressure. m and c¢ are con- 
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stants for materials having the same 
“wear values,” but. differ for mate- 
rials of different ‘‘ wear values.” For 
metals and alloys of increasing resist- 
ance to abrasion the value of » di- 
minishes and ec increases, and the op- 
posite is true for those of less 
resistance to abrasion. 

If y"= _—srepresents the equation for 


metal A and m ae for metal B, where 


the extrusion pressure “a” is the 
same, then cy”=d’™", from which the 
comparative abrasion losses of the two 
metals can be calculated. 


6eé 


STRENGTH AND DURABILITY OF BOND 
BETWEEN MORTAR AND BRICK 


In a paper which will be published 
in the March number of the BurRnAU 
OF STANDARDS JOURNAL OF RESEARCH, 
bond is considered as the adherence 
of mortar to brick. Units were stored 
out of doors, in the laboratory, and 
in a humid room for two months prior 
to submission to 50 cycles of alter- 
nate freezing and thawing of moisture 
saturated units. Durability of bond 
was measured by observing and re- 
cording the failures of bond among 
test units composed of two. brick 
bonded together with mortar. Strength 
of bond was determined by pulling 
the bricks apart after the units had 
been in storage for six months, the 
same conditions of storage obtaining 
for both strength and durability tests. 

At least 216 units were made with 
each of four different manufacturers 
brick and one mortar. Hach manu- 
facturer’s shipment of brick was di- 
vided into six groups, each of which 
represented a definite absorption range 
as determined by immersion for 48 
hours in water. The rates of absorp- 
tion were also determined. There 
were 432 units made with a fifth 
manufacturer’s brick in connection 
with the study of bond durability as 
related to the type of mortar used 
and also to the degree of loading 
which the bonded units endured dur- 
ing the durability tests. Brick were 
set dry, 50 and 80 per cent saturated, 
and with and without metal lugs em- 
bedded in the mortar joint, it being 
considered that this latter condition 
would indicate the effect of shrinkage 
of the mortar on bond durability. 

Durability of bond was increased 
by maintaining a load on the units 
throughout the tests comparable in 
magnitude to that existing in the base 
of a wall. It was indicated that the 
bond in vertical and nonload-bearing 
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joints in masonry generally would fail 
soonest under severe weathering con- 
ditions. There was a marked decrease 
in durability of bond when metal lugs 
were embedded in the joint, the height 
of the lugs being about equal to the 
thickness of the joint. Wetting brick 
is very necessary if the brick absorb 
water rapidly. This fact was very 
apparent when brick were used which 
had a rate of absorption such that on 
standing them on end in water, the 
top surfaces became wet within less 
than an hour. It was not necessary 
to wet brick through which water 
traveled from edge to edge in more 
than four hours when stood on edge 
in water. Of the two mortars, 1 
volume Portland cement to 3 volumes 
sand, and 1 volume hydrated lime ‘to 
1 volume Portiand cement to 6 volumes 
sand, the durability of bond was in- 
creased slightly through the use of the 
former. However, it was indicated 
that the ratio, strength of bond to 
tensile strength, was greater in the 
1:1:6mortar. Durability of bond was 
apparently not dependent to any ap- 
preciable extent upon any property of 
the brick. However, all other things 
being equal, the strength of bond was 
improved slightly by the use of rela- 
tively porous brick. The data indicate 
that under the conditions of testing, 
bond durability and strength are not 
necessarily related. 


CERTIFICATION OF BRICK 


Very effective cooperation has been 
received from the Sand-Lime Brick 
Association in the application of the 
certification plan to Federal specifica- 
tion No. 505. Through this aid the 
bureau has been placed in communica- 
tion with every known sand-lime brick 
manufacturer in America, both mem- 
bers and nonmembers of the associa- 
tion. With two possible exceptions, 
every operating American manufac- 
turer has expressed his desire to be 
listed as a source of supply of brick 
guaranteed to comply with specifica- 
tion No. 505. The willing-to-certify 
manufacturers of sand-lime brick rep- 
resent at least 95 per cent of the total 
number of manufacturers and possibly 
98 per cent of the actual production 
in America. 

Helpful cooperation has been re- 
ceived also from the Common Brick 
Manufacturers Association which has 
supplied the bureau with complete 
lists of clay-brick manufacturers, both 
members and nonmembers, and is mak- 
ing every effort to obtain 100 per cent 


TECHNICAL NEWS BULLETIN 


representation of the association mem- 
bership on the bureau’s list of willing- 
to-certify manufacturers. This list 
now contains the names of 544 of the 
1,200 American common brick manu- 
facturers, including the great majority 
of the members of the association. 
The American Face Brick Associa- 
tion has appointed a committee on 
grading rules as a first step toward 
the establishment of specifications for 
face brick to be handled as the Sand- 
Lime Brick Association and the Com- 
mon Brick Manufacturers Association 
have handled the specifications for 
sand-lime and common brick. 


CERTIFICATION OF LUMBER 


Lists of lumber manufacturers and 
wholesalers willing to certify to com- 
pliance with the Federal specifications 
for softwood and hardwood lumber 
have been compiled and are now being 
prepared for distribution to retail lum- 
ber dealers. The lists now represent 
formal requests from the following 
number of firms: 


Manufacturers of hardwood lumber_- 917 
Manufacturers of softwood lumber__ 1, 056 
Wholesalers of hardwood lumber_-_ 477 
Wholesalers of softwood lumber__-~ 631 

Total requests for listing---_ 3, 081 


Under date of July 9, 1930, the Chief 
Coordinator of the Federal Govern- 
ment issued a bulletin on the procure- 
ment of lumber in which were set 
forth three forms of bids; namely: 
(a) Each piece to bear an association 
grade mark, the mill identification 
mark, and the national tree mark; 
(0) lumber to be graded in accordance 
with the latest rules of an association, 
and be accompanied by a certificate of 
grading issued by that association; 
(c) lumber to be inspected by a Fed- 
eral Government inspector in accord- 
ance with the rules of an association 
whose rules are applicable. The Na- 
tional Lumber Manufacturers Associa- 
tion has pointed out that the Federal 
specifications are not prejudicial to 
any lumber manufacturer because of 
his membership or independence of a 
trade association, although nonmem- 
ber mills, of course, can not mark 
their lumber with the registered trade- 
mark of the associations. All manu- 
facturers, whether belonging to asso- 
ciations or not, have access to Ameri- 
can Standard grading and sizes, car 
tally ecards, and association inspection 
certificates. Any mill observing Amer- 
ican Lumber Standards places itself on 
a par with any standard-observing 
mill belonging to an association. 
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CORRECTION TO ITEM ON FIBER 
STRESSES OF WOOD POLES 


A table giving allowable fiber stresses 
in wood poles used in electrical line 
construction was published on page 7 
of TECHNICAL NEWS BULLETIN No. 165, 
January, 1981. One figure in this 
table is in error. In the tenth column 
from the left, headed 7,400, the third 
figure from the bottom should read 
4,440 instead of 1,440. 


NEW AND. REVISED PUBLICATIONS 
' ISSUED DURING JANUARY, 1931 


Journal of Research? 


Bureau of Standards Journal of Re- 
search, vol. 4 (RP Nos. 129 to 182, 
inclusive), bound in cloth, $2.75 (for- 
eign, $3.50). 

Bureau of Standards Journal of Re- 
search, vol. 6, No. 1, January, 1931 
(RP Nos. 259 to 267, inclusive). Ob- 
tainable by subscription. (See foot- 
note. ) 


Research Papers* 
(Reprints from Journal of Research) 


RP232. Stress distribution in welded 
steel pedestals; J. H. Edwards, H. L. 
Whittemore, and A. H. Stang. 
Price, 10 cents. 

RP233. The X-ray method applied to a 
study of the constitution of Portland 
cement; L. T. Brownmiller and R. H. 


Bogue. Price, 10 cents. 

RP235. Efficiency of production of X 
rays; W. W. Nicholas. Price, 10 
cents. 


RP236. On the determination of the 
empirical formula of a hydrocarbon ; 
E. W. Washburn. Price, 5 cents. 

RP238. A radiobeacon and receiving 
system for blind landing of aircraft; 


H. Diamond and F. W. Dunmore. 
Price, 25 cents. 
RP248. Mechanism of heat flow in 


fibrous materials; J. L. Finck. 
Price, 5 cents. 

RP244. Compressibility and thermal 
expansion of petroleum oils in the 
range 0° to 300° C.; R. S. Jessup. 
Price, 15 cents. 

RP245. Interference measurements in 
the first spectra of krypton and 
xenon; ©. J. Humphreys. Price, 5 
cents. 

RP246. Kennelly-Heaviside layer 
height observations for 4,045 and 
8,650 ke.; T. R. Gilliland. Price, 10 
cents. 

RP247. A study of the method for 
titrating aldose sugars with stand- 
ard iodine and alkali; G. M. Kline 
and S. F. Acree. Price, 10 cents. 
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RP248. Properties of lead-bismuth, 
lead-tin, type metal, and fusible al- 
loys; J. G. Thompson. Price, 10 
cents. . 

RP249. A study of the adsorption of 
sulphuric acid by leather; John 
Beek, jr, Price, 5 cents. 

RP250. A study of the so-called “ over- 
reduced ” condition in molten steel; 
J. V. McCrae, R. L. Dowdell, and 
L. Jordan. Price, 15 cents. 

RP251. The constant occurrence of 
nonreducing disaccharides in hydro- 
lyzed inulin; R. F. Jackson and 
Emma McDonald. Price, 5 cents. 

RP252. Precision of color temperature 
measurements under various observ- 


ing conditions; a new color com- 
parator for incandescent lamps; 


D. B. Judd. Price, 10 cents. 

RP253. The ring structure of man- 
nose. The optical rotation of 4-glu- 
cosido-a-mannose; H. S._ Isbell. 
Price, 5 cents. ; 

RP254. Further study of paper-coating 
minerals and adhesives; M. B. Shaw, 
G. W. Bicking, and M. J. O’Leary. 
Price, 10 cents. 

RP255. The structure of the spectrum 
of singly ionized zirconium; C. C. 
Kiess and Harriet K. Kiess. Price, 
10 cents. 

RP256. A redetermination of the con- 
stant of gravitation; P. R. Heyl. 
Price, 15 cents. 

RP257. The properties of pure nickel; 
L. Jordan and W. H. Swanger. 
Price, 10 cents. 

RP258. The freezing point of nickel as 
a fixed point on the international 
temperature scale; H. T. Wensel and 
W. F. Roeser. Price, 5 cents. 


Circulars 3 


C388. Use of bismuth in fusible alloys. 
Price, 5 cents, 

C390. American standard specifications 
for dry cells and batteries. (Super- 
sedes 2d edition of C139). Price, 5 
cents. 


Simplified Practice Recommendations’ 


R115-30. Full 
Price, 5 cents. 


disk buffing wheels. 


*Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama). Subscription to 
Journal of Research, $2.75; other coun- 
tries, $8.50. Subscription to Commercial 
Si eatin Monthly, $1; other countries, 
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Commercial Standards * 


CS2-30. Mopsticks. Price, 5 cents. 

CS22-30. Builders’ hardware (nontem- 
plate). Price, 10 cents. 

CS26-80. Aromatic red cedar closet 
lining. Price, 5 cents. 


Miscellancous Publications? 


M117. Units used to express the wave 
lengths of electromagnetic waves; 
Henry D. Hubbard. Price, 5 cents. 


Commercial Standards Monthly ?* 


Commercial Standards Monthly, vol. 7, 
No. 7, January, 1931. Obtainable by 
subscription. (See footnote.) 


Technical News Butletin* 


Technical News Bulletin No. 165, Jan- 
uary, 1931. Obtainable by subscrip- 
tion. (See footnote.) 


OUTSIDE PUBLICATIONS * 


Prevention of fatal accidents caused 
by electricity. M. G. Lloyd; United 
States Daily (Washington, D. C.), 
Vol. V, No. 279, p. 14; January 29, 
1931. 

Determination of the viscosity of 
liquids. W. H. Herschel; Part 17 of 
Instruments and Apparatus, Power 
Test Codes Series 1929 of the Ameri- 
can Society of Mechanical Engineers 
(New York, N. Y.); August, 1930. 

New atom types traced in study of 
spectra. W. KF. Meggers; United 
States Daily (Washington, D. C.), 
Vol. V, No. 284, p. 4; February 4, 
1931. 

The mixture data embodied in the ten- 
tative curves of Hecht’s theory of 
vision. D. B. Judd; Journal, Opti- 
eal Society of America (Ithaca, N. 
Y.), Vol. 20, No. 12, p. 647; Decem- 
ber, 1930. 

Recent progress in X-ray standardiza- 
tion. L. S. Taylor; Radiology (Chi- 
cago, Ill.), Vol. XVI, p. 1; January, 
1931. 


1Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Wyeanin stay D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama). Subscription to 
Journal of Research, $2.75; other coun- 
tries, $3.50. Subscription to Commercial 
Beg! “omit ag Monthly, $1; other countries 


2“ Outside publications ’”’ are not for dis- 
tribution or sale by the Government. Re- 
quests should be sent direct to publishers. 
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Report of Bureau of Standards for 
1930 on work relating to astronomy 
(Northfield, Minn.), Vol. XXXIV, 

No. 2, p. 80; February, 1931. 

The critical chemist and _ colorist. 
W. D. Appel; American Dyestuff Re- 
porter (New York, N27 Y.). p. 52; 
January 19, 1931. 


Processes for industrial use of corn 
stalks are developed. W. EH. Emiey; 
United States Daily (Washington, 
D. C.), Vol. V, No. 272, p. 7; Janu- 
ary 21, 1931. 

The supply of chestnut wood extract 
for tanning purposes. R. C. Bowker ; 
Hide and Leather (Chicago, [Ill.), 
vol. 80, No. 25, p. 19; December 20, 
1930. 


Investigation of feldspar and its effect 
in pottery bodies. R. F. Geller and 
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A. 8. Creamer; Journal, American 
Ceramic Society (Columbus, Ohio), 
vol, 14, No. 1, p. 30; January, 1931. 

Simplified practice as an aid to the 
merchandise. H. P. Dalzell; The 
Bulletin (National Retail Dry Goods . 
Association, New York, N. Y.), Vol. 
XIII, No. 2, p. 93; February, 1931. 

Accountants show lively interest in 
eliminating waste from industry. G. 
A. Cooper; American Accountant 
(New York, N. Y.), Vol. XVI, No. 1, 
p. 14; January, 1931. 

Future possibilities of the simplified 
invoice. G. A. Cooper; Detroit Pur- 
chasor (Detroit, Mich.), p. 60; Janu- 
ary, 1931. 

From purchasing agent to G. A. 
Cooper; New Hngland Purchasor 
(Boston, Mass.), vol. 11, No. 1, p. 12; 
January, 1931. 
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